Introduction
Numerous studies show that during the 1980's the mean white-black wage gap among new entrant (0 to 10 years of potential experience) males expanded.
1 Juhn et al. (1991) attribute the mean gap's expansion to a widening of the overall U.S. wage distribution due to a host of economy-wide race-neutral changes that led to labor demand shifts toward better educated and better skilled workers regardless of race. Since African Americans tend to be at lower levels of the overall skill distribution, the shifts adversely impacted African American men worse than white men, leading to an expansion in the mean wage gap.
To arrive at this conclusion, Juhn et al. decompose the expansion in the mean new entrant wage gap into four components. The first two components measure the wage gap's increase due to a widening in observable racial differences in measured characteristics and their prices (e.g., educational attainment and the returns to education). The third component captures the contribution of growing racial discrimination and widening differences in unmeasured skills to the wage gap's expansion. This term's contribution is measured by the drop in the mean percentile rank of blacks in the white residual wage distribution. The fourth component identifies the role of increases in the prices of unmeasured skills and is measured by the increase in the variance of the white residual wage distribution.
When applied to the March Annual Demographic files of the Current Population Survey, Juhn et al. find that from 1979 Juhn et al. find that from to 1987 increases in the price of unmeasured skills explain all of the new entrant mean wage gap's expansion, indicating that factors that adversely impacted lessskilled workers regardless of race are the primary cause of the wage gap's expansion.
In related work, Reardon (1997) uses a national sample of white and African American men from the 1980 and 1990 decennial censuses and shows that the mean racial wage gap's expansion is due to increased variance in the distribution of residual wages, generated by labor demand shifts toward high-skilled whites and away from middle-skilled white and high-skilled African American men. The wage gap expands because high-skilled African American men earn wages that are similar to whites in the middle and upper third of their wage distribution. The labor demand shifts led to a stretching or increased variance in the wage distribution that favored high-skilled whites relative to high skilled African Americans and medium-skilled whites. This paper makes several contributions to the literature on racial wage gaps and the technical literature on wage decompositions. First, I examine whether Juhn et al's results hold up when the analysis is disaggregated by experience and educational attainment. This is an important extension for two reasons. Bound and Freeman (1992) , Rodgers (1997a) and others have found that the racial wage gap among high school graduates, particularly among college graduates expanded significantly after the late 1970s. Over the same time period, the variance of wages within these educational categories increased. Second, it is important to determine the extent to which racial inequality that was generated while a cohort was a new entrant persists as it ages. The paper's technical innovation is the development of a distribution or skill-specific decomposition that identifies whether the stretching of the white wage distribution uniformly contributes to an expansion in racial inequality at all skill levels or quantiles of the wage distribution, or whether the contribution of the wage distribution's stretching is specific to a skill level. For example, does the increase in the price of unmeasured skills explain a greater portion of the increase in the racial wage gap between high-skilled African Americans and whites than it does between middle-skilled African Americans and whites?
An additional benefit of the skill-specific decomposition is its ability to address the concern's outlined in Seun (1997) . If the fall in the position of the average black in the white distribution is correlated with a stretching of the white wage distribution, the JMP decomposition overstates the importance of the prices of unmeasured skills in explaining the mean white-black wage gap's expansion. It understates the role of unobservable skills. The bias is due to the fact that when wage inequality expands, "the mean percentile rank of low-wage groups will rise simply because more dispersed distributions have thicker tails" (Seun, 1997, p. 560) . Decomposing the change in the wage gap at specific skill levels or quantiles (e.g., median) should weaken this relationship and yield unbiased estimates of each component's contribution to changes in racial wage inequality.
The third contribution of this paper is to explore whether JMPs results generalize to another data source. Instead of using the Current Population Survey (CPS) March Annual Demographic files as Juhn et al. do, I use the CPS Outgoing Rotation Group (ORG) files. The benefit of using the ORG files is that they contain three times the number of individuals as the CPS March Annual Demographic files, thus allowing for more precise within-group (e.g., categories of educational attainment) wage gap estimates. Further, the ORG files contain a direct measure of hourly, weekly wages and usual hours worked per week. This lessens the measurement error that may be present in hourly and weekly wages constructed from the March files' data on annual earnings, hours and weeks worked. The ORG is not without disadvantages. The data is first available in 1979. However, this presents no problem because prior to 1979, JMP find that the wage gap narrowed.
2 My primary focus is on the period of the wage gap's expansion, the first half of the 1980s. The paper's findings can be summarized as follows. From 1979 to 1985, the mean whiteblack wage gap among new entrant men in the ORG data expanded. A JMP decomposition of the wage gap's expansion indicates that it is best explained by an increase in the prices of unmeasured skills and a decline in the relative position of blacks in the white wage distribution. From 1985 to 1994, the mean wage gap among new entrants continued to expand. JMP decompositions indicate that the expansion is best explained by a relative worsening in the observable characteristics of African Americans and an increase in the prices of unmeasured skills. These adverse changes more than offset the improvement of the mean black in the white residual wage distribution.
For older men, the mean wage gap exhibits a different pattern. From 1979 to 1985, the mean wage gap remained the same. From 1985 to 1994, the period during which new entrants moved into the older male category, the gap expanded. This pattern suggests that racial inequality that emerged within the cohort of new entrants that entered the labor market in the early 1980s continued to expand as they aged.
The distributional decompositions yield similar findings as in Reardon. From 1979 to 1985 , increased variance in new entrant wages explains racial inequality's expansion among middle and higher skilled new entrant blacks and whites. The decomposition of the change in the median white-black wage gap probably provides the best estimate of the contribution of increased variance in wages to the white-black wage gap's expansion. Unlike the decompositions of the changing gaps at the distribution's tails, the median decomposition is less sensitive to the potential dependence of increases in the prices of unmeasured skills and percentile ranks.
Among older men, the median decomposition indicates that increased variance explains none of the wage gap's widening. The decompositions of the gaps at the tails of the distribution indicate that increased variance plays a role in the wage gap's expansion, but are probably biased due to the dependence of increases in the prices of unmeasured skills and percentile ranks of blacks in the white residual wage distribution. For example, increased variance over predicts the actual wage gap's expansion among less-skilled older men.
Within categories of educational attainment, increased variance plays a minor role in contributing to growing racial wage inequality, especially among black and white college graduates.
The paper proceeds as follows. Section 2 describes the methodology. Section 3 describes the data. Section 4 presents the results. Section 5 summarizes the main results and relates them to the literature on white-black wage gaps.
Methodology
In this section I first describe the regression specifications used to estimate white-black wage gaps at the mean and quantiles (e.g., the median) in the distribution. Second, I summarize the Juhn et al. mean-based wage decomposition technique, Seun's argument as to why the meanbased decomposition leads to an upward bias in the contribution of rising inequality to increases in the wage gap, and then describe the distribution-based decomposition technique that I developed.
To estimate the regression-adjusted mean white-black wage gap (i.e. residual), researchers typically write the model for the ith individual in year t as:
where y i is the ith individual's log wage, X i is a k x 1 vector of predictor variables for the ith individual, R i is a race indicator variable that equals 1 if the individual is white and zero if the individual is black, and β and γ give the coefficients on these variables. The notation E(yX, R) denotes the mean of the conditional distribution of y given X and R.
To estimate the regression-adjusted white-black wage gap at various quantiles (e.g., median) of the wage distribution in year t, the basic quantile regression model introduced in Bassett (1978, 1982) , and further developed by Powell (1984 Powell ( , 1986 ) is used. 3, 4 More recently, Buchinsky (1998) provides a detailed discussion of the practical issues related to estimating quantile regressions. The model for the ith individual may be written as:
where β q and γ q give the coefficients on the variables for the qth quantile. 5 The notation Quant q (yX, R) denotes the qth quantile of the conditional distribution of y given X and R. For
example, if q equals 0.50, γ q measures the white-black wage gap at the median and Quant 0.50 (yX, R) denotes the median of the conditional distribution of y given X and R.
Equations (1) and (2) are used to estimate regression-adjusted mean and median wage gaps for 1979 to 1994. The specification comes from Bound and Freeman (1992) . Education is linear until 7 completed years, and then is unconstrained from 8 to 18. Specifically, X i contains an education variable which takes the actual value of education if it is less than 8, and 0 if education exceeds 7, and the following dummy variables: ≤8, 9, 10, 11, 13, 14, 15, 16, 17 and 18. Respondents with 12 completed years of schooling are the excluded group. Dummy variables for individual years of potential experience and region of residence are included in X i .
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The specification used to estimate Equation (2) in the distributional-specific decomposition of changes in the white-black wage gap among sub-groups (e.g., new entrant high school graduates) lets X i contain dummy variables for high school graduate (years of schooling = 12) and college graduate (years of schooling ≥ 16), with high school dropouts (years of schooling < 12) are the excluded group. 7 For new entrants, I include a dummy variable that equals 1 if potential experience is 1 to 10 years, and 0 if potential experience is 11 to 20 years. I use this more parsimonious specification because these categories are the typical sub-groups that JMP and others examine, particularly those with less than 10 years of potential experience. I also use this specification because it reduces slightly the computational costs associated with bootstrapping the standard errors.
To decompose the residual gap into two components: changes in discrimination and/or changes in racial differences in unobservable skills; and changes in white wage inequality, Juhn et al. start with estimating Equation (1) for whites in year t: 8 The residual, which is assumed to have mean zero and variance one is rewritten as the product of a standardized normal it θ variate and the residual standard deviation of white male wages for the regression t σ . The actual wage gap between white and African American men in year t is then
. The term t θ ∆ denotes the difference in the average standardized residuals of white and black males. The decomposition can be repeated for a second year t'. A narrowing or widening in the white-black wage gap from year t to t', can be written as
.
Equation (5) decomposes the change in the actual wage gap into four components:
(1) changes in measured characteristics holding the coefficients or prices fixed, Reporting the third and fourth terms separately shows how much of the change in the total residual gap (components 3 and 4) is due to "blacks moving up or down within the distribution of whites" for any given set of observables (component 3) and how much is due to general changes in wage inequality which affect blacks because their residual wages (constructed from the white coefficients) do not have the same distribution as whites (component 4) (Juhn et al. 1991, p. 126) . Specifically, Juhn et al. note that if the variance in the distribution of wages is increasing within each observable skill category, as it was during the 1980s, this will adversely affect African Americans even in the absence of other changes because African Americans are already concentrated in the lower part of the earnings distribution.
The decomposition in Equation (5) contains the familiar index number problem. I could have derived similar decompositions using different base years or by substituting the estimated white prices with the black prices. I use the average across all years as the base to avoid possible extremes within any given year. Thus, the year t' terms correspond to mean quantity differences and "white prices" across the 16 year sample. Seun (1997) demonstrates that the JMP mean procedure generates biased results if wage inequality and the percentile ranks are not independent of one another. As wage inequality expands, the term that measures the contribution of unobservable prices will increase, while the term capturing movements in the position of blacks will fall. Seun asserts that this problem is greatest at the tails of the distribution. As inequality rises, the tails become fatter artificially moving blacks up in the white distribution. The bias will be larger at the lowest percentiles because of the skewed shape of wage distributions, but bias could be present at segments of the distribution where mass points exist, wages that are common to a significant portion of the population.
To construct an unbiased estimated of the increased variance's contribution to whiteblack wage gap's expansion, I construct the actual change in the white-black wage gap between two periods and the predicted change in the wage gap due to increases in the price of unobservable skills. The predicted change is the growth in the wage gap assuming that the percentile position of blacks remain constant over time. I then create a ratio of the predicted and actual changes. A value of 1 indicates that the predicted change equals the actual change, implying that the stretching of the white wage distribution at that quantile explains all of the gap's actual change at that quantile. To assess whether the increased variance hypothesis explains expanding wage gaps within sociodemographic groups (e.g., new entrant college graduates), I utilize the quantile regression model in Equation (2) to build conditional wage distributions.
At the median, the residual wage procedure starts with estimating a log wage equation for year t using only whites with the specification in Equation (1). I then use the estimated coefficients to construct white and black residual distributions. With these distributions, I find the white residual wage that equals the median black wage. This location is denoted as the qth quantile. Now using the year t' white residual distribution, I find the white residual which corresponds to the qth quantile. This residual is interpreted as the predicted year t' black wage residual assuming that the median black's initial year t position is preserved. The actual change, predicted change and the ratio of the two are then constructed.
Analytically, we can think of the procedure as follows. In year t, we have a log wage equation for the ith white individual:
where X iw is a k x 1 vector containing the observable characteristics of the ith white male, and β w gives the coefficients on these characteristics. The ith white residual is the following: and the ith black residual, if he is paid like a white, is:
The median African American residual wage, Med(ε b ), is found in the African American residual wage distribution. Let ε
Using the year t' data, estimate Equation (6) for whites. Construct the white and black residuals in Equations (7) and (8). Now find ε t' w,q* . This is the year t' white residual wage at the quantile q * , or the predicted year t' black residual wage. Also calculate ε ' are used to construct the year t and t' actual gaps, and the year t' predicted median gap. They are the following:
To decompose the actual gap's change, I form the ratio of the predicted and actual changes. The ratio determines the extent to which the expansion in the median white-black wage gap is due to increased variance in the distribution of wages as opposed to q*. I also evaluate the ratio at the 10 th , 25, median, 75 th and 90 th percentiles.
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To assign statistical meanings to RATIO, PDGAP and ADGAP, I use bootstrap methods to construct standard errors.
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Since the variance of white wages increased within categories of educational attainment and the relative positions of black men fell within each category, thus contributing to within group increases in the black-white wage gap, I construct estimates of RATIO, PDGAP and ADGAP for high school and college graduates by experience.
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Along with being less sensitive to the statistical artifact shown in Seun, another key difference between the distribution-specific and the Juhn, et al. technique is the assumption of a fixed distribution. The distribution-specific decompositions use 1979 and 1985 as the base years, while the Juhn, et al. decomposition uses the average distribution over all years of the sample. An obvious disadvantage to using 1979 and 1985 as the end points (base years) is that the decompositions are potentially sensitive to this choice. As a robustness check, I perform the distribution-specific decomposition but locate blacks in a white distribution that pools the 1979 and 1985 distributions.
13 I obtain qualitatively similar results.
The Data
The data come from the 16 consecutive CPS Outgoing Rotation Group files from 1979 to 1994. The samples consist of full-time black and white males with 0 to 20 years of potential experience, 14 who fit the following criteria: (1) at least 18 years of age, (2) Monthly Labor Force Record is either working or on layoff, 15 (3) employed in either the public or private sector (excludes the self-employed), and (4) usual hours worked per week is greater than or equal to 35, or less than or equal to 99.
It is important to note that from 1979 to 1994, the sample sizes of new entrant men fall. In isolation, one might attribute the fall to sample selection, and thus use decomposition techniques developed in Reimers (1983) and Hoffman and Link (1983) to remove the potential bias. However, if we examine the sample sizes of older men, we see that they increased during this period. I attribute the shifts in samples to the movement of the baby boom generation through the zero to 10 years of potential experience category to the 11 to 20 years of experience category. In 1979, there are 29,629 new entrants and 19,372 older men. By 1985, the number of new entrants falls to 26,646, while the number of older men increases to 23,412. The shifts continue until 1987, after which they level off. After 1990, the number of new entrants and older men both decline. This is due to the Census Bureau's switch to the 1990 decennial census on which the CPS sample is based, as well as to changes in collection methods. 16 The empirical analysis focuses on decomposing changes in the white-black log hourly wage gap. 17 My results will differ from Juhn et al. for several reasons. Juhn et al. decompose the change in the log weekly wage gap, which is constructed from annual wages and salary and weeks worked. First, measurement error may be a greater problem in their analysis. Second, even though they restrict their samples to year-round, full-time men, their results may still have a weeks and hours worked impact imbedded in them. 18 I find in the ORG files that full-time African American men work on average two hours less than white men, and the difference has grown since 1979. 19 If this trend exists in Juhn et al., then their estimates overstate the role that increased variance in the distribution of wages play in explaining changes in the gap. 
Empirical Results
This section first describes the broad trends in white-black wage gaps from 1979 to 1994. Table 1 displays regression-adjusted mean and median log hourly wage gaps for men with 0 to 10 and 11 to 20 years of potential experience. These figures are estimates of the γ's in Equations (1) and (2). The timing of the changes in each experience group's gap suggests that African Americans who entered the labor market early in the 1980s carried their losses with them as they aged, and their losses continued to grow even as the macroeconomy moved toward its peak in 1989 and recession and recovery in the early 1990s. 21 The typical pattern of the new entrant gaps is expansion from 1979 to 1985, and narrowing from 1985 to 1994. For older men, the pattern is the reverse, with 1985 serving as the breakpoint for both experience groups.
Over the 16-year period of analysis, the new entrant mean and median gaps exhibit the same pattern. From, 1979 to 1985 the mean gap expands from 10 to 15 percent and the median gap expands from 12 to 18 percent. Although modest, both narrow by 3 percentage points from 1985 to 1994. Table 1 shows that as this cohort began to comprise a larger share of the more experienced group, the wage gaps among men with 11 to 20 years of potential experience expanded. From 1979 to 1985, the mean gap remained at 16.0 percent, while median gap increased from 17.0 to 19.0 percent. From 1985 to 1994, the gaps peaked at around 20 percent.
The table also displays the regression-adjusted mean and median wage gaps by educational attainment and potential experience. The high school dropout gaps show considerable variation from 1979 to 1994. The gaps expand during the first half of the 1980s and narrow during the second half of the 1980s. They continue to narrow during the early 1990s. The narrowing after 1990 is consistent with the selective withdrawal hypothesis that a larger portion of less skilled African Americans lost their jobs during the 1990s recession and weak jobs recovery. The gap's narrowing is also consistent with the increase in the federal minimum wage having a greater impact on the relative wages of blacks. The new entrant high school graduate gap follows the same path as the "total" gap, expanding from 1979 to 1985 and contracting from 1985 to 1994. The gaps among older high school graduate men expanded slightly prior to 1985, but the growth accelerated after 1985.
The growth in the wage gap among college graduates shows the most dramatic expansion. The gap starts out at zero in 1979 and finishes at 16.0 percent in 1994. During the first half of the 1980s, the mean and median wage gaps among new entrants expanded by on 3.0 and 1.0 percentage points, respectively. From 1985 to 1994, the mean and median gap's expansion accelerates, growing by 9.0 and 17.0 percentage points. For older college graduate men, the gap starts the 1980s at around 10.0 percent and exhibits little change through the decade's first half. It expands by 13 percentage points from 1985 to 1994.
The important contribution of this section is the identification of the growth in the new entrant wage gap from 1979 to 1985, the growth in the older men's wage gap from 1985 to 1994, the dramatic expansion of the college graduate black-white wage gap, and the suggestion that the wage gap did not dissipate as the new entrants aged.
I now show that even when JMP's techniques are applied to the ORG CPS files similar results are obtained. percentile blacks in the white residual hourly wage distribution. 22 These figures are used to develop the third term in the JMP decomposition. The wage residuals are constructed using education and potential experience coefficients from the white regression line estimated in Equation (6). Each potential experience group has its own regression line. To assign a statistical interpretation to the positions, I use bootstrap methods to construct standard errors. Even though this procedure and standard errors creates more information to analyze and interpret, it has the advantage of showing whether changes in the relative positions of blacks were uniform throughout the white wage distribution, or the movements were concentrated in particular segments. 23 The shifts in the positions of new entrant and older African Americans coincide with the changes in the wage gaps that are shown in Table 1 . The changes in position are greatest at the median and 75th percentile, with notable changes at the 25th and 90th percentiles. For example, from 1979 to 1985, the new entrant median African American fell from the 34th percentile of the white residual wage distribution to the 31st percentile. During this period, the median older male's position fell slightly from the 38 th to the 36 th percentile. The reverse occurs from 1985 to 1994. The median new entrant African American's position improved to the 36th percentile, while the median older African American's position remained virtually unchanged. The drop in the relative status is due to the 75 th and 90 th percentile blacks falling in the wage distribution.
Instead of rising in the white residual wage distribution, the position of blacks at the upper tail of the white distribution actually worsens. According to the logic in Seun, this means that the erosion in the position at the upper tails is an underestimate of the change in location. For example, instead of the 90 percentile older black falling from the 85 th to the 81 st percentile, the drop may have been to a percentile below the 81 st percentile. The movement of the median black in the white residual wage distribution provides a better representation of the roles that worsening discrimination and the relative decline in the unobservable skills of blacks play in causing the wage gap to expand. Table 2 also reports the positions of African American high school dropouts, graduates and college graduates in their respective white residual wage distributions. They too, are consistent with the changes in the wage gaps in Table 1 . African American high school dropouts and graduates lost ground from 1979 to 1985. The reverse occurs after 1985, particularly for new entrant high school dropouts and graduates. Table 2 shows the large erosion in the relative status of African American college graduates that started after 1985. New entrant black college graduates fell from the 52nd percentile to the 38 th percentile.
Except for older black college graduates, the movement of older black high school dropouts and graduates in the white residual distribution is less pronounced. The experience of these older men partially insulates them from the economic downturns that occurred in the early 1980s and 1990s. The figures in Table 2 provide a mixed message. The position of black high school dropouts and graduates is stable from 1979 to 1985, but after 1985, the position of the 10 th percentile and median blacks improves, while the positions of the 75 th and 90 th percentile blacks worsen. The relative position of black college graduates exhibits a modest decline from 1979 to 1985 and a dramatic decline from 1985 to 1994. For example, the median black college graduate fell from the 51 st percentile to the white median and then to the 38 th percentile by 1994.
To provide the distribution-specific decompositions developed in Equations (6) to (12) with a point of comparison, I construct the JMP decompositions for 1979 to 1994, with a breakpoint in 1985. The motivation for setting the breakpoint in 1985 instead of 1987, which JMP uses comes from the evidence presented in Table 2 . The decline in the relative position of non-college graduate black men typically reaches a maximum in 1985 and the decline in the relative position of black college graduates starts in 1985. Table 3 reports the mean decompositions by educational attainment. For new entrant and older male high school dropouts, the most notable result is a narrowing in each gap from 1985 to 1994. The new entrant gap narrowed by 0.87 percent per year and the wage gap among older men narrowed at a rate of 0.66 percent per year. For new entrants, while relative improvements in observable prices and unobservable skills/discrimination helped to lessen the overall wage gap, changes in unobservable prices still acted to increase the gap.
The new entrant high school graduate gap expanded by 0.66 percent per year from 1979 to 1985 and contracted by 0.39 percent per year from 1985 to 1994. One half of the widening was due to a decline in the relative education and experience of black men. The other half was due to changes in residual wage inequality, with unobservable prices contributing 0.12 percentage points to the overall gap's expansion. After 1985, albeit in a smaller role, changes in unobservable prices still act to expand the gap. During the first half of the 1980s, the trend among older men is similar to new entrants. After 1985, the gap continues to expand at 0.20 percent per year. One half of the growth is due to changes in unobservable prices. Table 2 . From 1985 to 1994, the new entrant gap continued to expand at 0.56 percent per year and the mean position of blacks continued to fall in the white distribution at 1.39 percent per year. A relative narrowing in the observable skills of black and white college graduates of 0.79 percent per year helped to offset the drop in the white distribution.
A similar pattern occurs among older college graduates. The wage gap expands at 1.34 percent per year from 1979 to 1985. A decline in the location of African Americans in the white distribution is the primary source of the divergence in earnings. From 1985 to 1994, the gap continued its expansion at an average annual rate of 0.73 percent. During this sub-period, unobservable prices explain very little of the actual gap's expansion. Although estimated with modest precision the drop in the relative position of African American college graduates explains 82 percent of the mean wage gap's expansion. Table 3 confirm the importance of decomposing changes in the overall wage gap into the contribution due to changes in observable skills and prices, but also decomposing the residual wage gap into the contribution of changes in unobservable prices and skill. However, it is not possible to determine whether the contribution of changes in unobservable prices to the mean wage gap's expansion is greatest at the upper segments of the skill distribution. Further, if the mean position of blacks in the white residual wage distribution and white wage inequality are dependent, then the estimates in Table 3 of the "Gap" and "Unobservable Prices" terms are biased. The "Gap" term is biased downward and the "Unobservable Prices" term is biased upward. Growing inequality artificially raises the position of blacks, particularly at the tails of the distribution.
The mean decompositions in
To assess whether the contribution of changes in unobservable prices to the mean wage gap's expansion is greatest at the upper segments of the residual wage distributions and the extent to which the JMP decompositions are biased, Table 4 presents statistics from my distribution-specific residual log hourly wage technique. The decompositions are for the whiteblack wage gaps at the 10 th , 25 th , median, 75 th and 90th percentiles.
The decompositions in Table 4 suggest that the JMP decompositions of the residual wage gap are consistent with Reardon. The increased variance explanation is most important at the middle and upper tails of the residual wage distribution (i.e. middle and upper skilled workers). For new entrants, the change in the mean actual wage gap from 1979 to 1985 is 5.3 percent, which corresponds to a 0.76 average annual increase from 1979 to 1985, similar to the average annual increase of 0.47 percent in the JMP decomposition. 26 The average predicted change is 1.7 percent, generating a ratio of 32 to 34 percent. This ratio is slightly higher than the 22 percent contribution of changes in unobservable prices found in Table 3 of the JMP decomposition. The median decomposition indicates that growing inequality has a greater contribution to the wage gap's expansion, but this is because the change in the median gap is smaller than the change in the mean gap. The similar predicted change at the median and mean indicates that growing wage inequality played a similar role in causing the actual wage gap to grow.
Across the distribution, changes in the actual gaps (ADGAP) calculated from the sample range from 5.7 percent at the 10 th percentile to 6.8 percent at the 75 th percentile, corresponding to average annual increases in the wage gap of 0.81 to 0.90 percent. The predicted changes are the expected signs at every percentile except the 10 th percentile. Although the ratios indicate that growing wage inequality plays a role among highly skilled blacks and whites, estimates of the RATIO indicate that the predicted change has its greatest explanatory power at the median. Again, this is largely due to the fact that the actual change in the median wage gap is smaller than the actual change in the wage gaps at the 25 th , 75 th and 90 th percentiles. Table 4 reports the distribution-specific decompositions of changes in older male wage gaps from 1985 to 1994. Inequality growth matters at the tails of the distribution; however, since the ratios at the 10 th and 25 th percentiles exceed one, these estimates probably represent an upper bound on inequality growth's contribution to the wage gap's expansion.
The bootstrapped predicted and actual changes are virtually identical to the sample values and the asymptotic standard deviations indicate that the actual and predicted changes are measured with a high degree of precision. 27 However, in several cases, the bootstrapped RATIOs perform poorly. They either have little precision or outliers generate ratios that differ from creating the RATIO from the bootstrap mean values of the actual and predicted changes. Table 5 reports the distribution-specific decompositions by educational attainment and potential experience. The actual change in the high school graduate wage gap ranges from 6.4 percent at the 10 th percentile to 11.2 percent at the 90 th percentile. The predicted changes are of the hypothesized sign at the 10 th , 75 th and 90 th percentiles. Because of this, the ratio is only positive at these segments of the distribution. The contribution of growing wage inequality is greatest at the 90 th percentile. If the increased variance explanation contributes to the widening of the high school graduate racial wage gap then it occurs among the least and highest skilled high school graduates, with both potentially subject to the bias associated with the dependence between wage inequality growth and the position of blacks in the white distribution.
The estimates for new entrant college graduates are consistent with the prediction that if wage inequality growth plays a role in the wage gap's expansion, its contribution is among the highest skilled blacks and whites. Increased variance in the distribution of wages explains a portion of the gap's change at the 75th and 90th percentiles. It explains one-half of the gap at the 75 th percentile and over predicts the change in the gap at the 90 th percentile. A portion of the growth in the disadvantage of high skilled new entrant black college graduates can be attributed to growing wage inequality among highly skilled college graduates.
Shifting to decomposing the actual change in the wage gap among older men for the 1985 to 1994 period reveals that growing inequality is most important in explaining the high school graduate wage gap's change at the 90th percentile. For older male college graduates, the contribution of increased variance in the distribution of wages occurs at the 10 th , 25 th and 75 th percentiles. In summary, disaggregating by educational attainment and skill reveals the limited ability to globally conclude that the increased variance explanation is the major contributor to the racial inequality that emerged after 1985. Inequality growth either plays a role in expanding wage gaps among the least skilled whites and blacks and the highest skilled blacks and whites. Given the work of Seun, we must be cautious in how much weight we put on inequality growth's contribution among the least-skilled.
Conclusions
Wage decompositions are useful techniques for describing racial wage gaps in both levels and their changes over time. 28 Focusing on explaining changes over time, Juhn et al. adds to this literature by decomposing changes in the residual wage gap into a portion that measures the impact that changes in the position of blacks in the white distribution have on changes in the mean wage gap, and a portion that measures changes in the prices of unobservable skills.They find that the increased variance in the distribution of wages is quite important for explaining the erosion in the relative wages of new entrant blacks during the first half of the 1980s. In fact, their results suggest that the erosion had little to do with growing racial discrimination and/or a widening of racial differences in unmeasured skills, and more to do with general changes in the wage structure that put lower-skilled men regardless of race at a greater disadvantage.
Using different data and years, Reardon shows that the general inequality story is most important in explaining racial inequality growth among high skilled blacks and whites. Further, Seun, shows analytically that JMPs decomposition technique biases upward the contribution of changes in unobservable prices, and biases downward the role of unobservable skills. As inequality widens, the mean position of blacks in the white distribution improves.
This study builds on this past work by developing methods that decompose changes in the wage gap by time period, by level of experience and educational attainment. The disaggregation and technical innovation are important for the following reasons. Applying the JMP and distribution-specific decompositions to the disaggregated data and segments of the skill distribution indicates that general inequality growth can't be used as a general explanation for the wage gap's expansion, overall and within categories of educational attainment. The skillspecific decompositions are unbiased as long as there is little statistical dependence between increasing inequality and changes in the position of blacks in the white wage distribution. For example, as long as there is no link between movements in the position of the median black and increasing white wage inequality growth in the 30 to 40 th percentiles of the distribution, then the median decomposition provides a useful representation of the contribution that general inequality growth plays in explaining the median white-black wage gap's expansion.
Much of the work on male racial inequality focuses on describing and explaining the new entrant wage gap because this demographic is most sensitive to macroeconomic and structural change. However, the inclusion of decompositions of changes in the white-black wage gap among slightly older men provides additional insight to understanding the 1980s expansion. The decompositions presented in this paper indicate that the mean wage gap among older men continued to expand after 1985. Its expansion appears to be largely driven by the movement of new entrants that joined the labor market in the early 1980s into the potential experience category of 11 to 20 years of potential experience. One interpretation of this pattern is that the adverse labor market conditions of the 1980s recession that this cohort of African Americans faced placed them on lower relative lifetime earnings paths than observationally equivalent white men.
What are these adverse conditions? No one factor can receive all of the blame. First, a well-developed literature finds that blacks, especially those with the least education and potential experience bear the brunt of recessions. 29 Second, the evidence on industry-shifts and skillbiased technological change found in Bound and Freeman (1992) , Bound and Holzer (1996) , and Reardon (1997) all play a role. All of these more general factors placed African American men, even African American college graduates who entered the labor market in the early 1980s at an even greater initial disadvantage than white men.
As these men accumulated labor market experience, why did the relative value of their skills continue to deteriorate after 1985? The selective withdrawal of the least skilled African Americans would cause the gap to narrow, which is not the case. Thus, I speculate that the early disadvantages had an impact on their abilities to receive promotions, as well as to participate in and receive similar payoffs to job training. 30 Longitudinal data must be used to rigorously verify this conclusion. Author's tabulations from the Current Population Survey Outgoing Rotation Group files. Entries represent the bootstrapped location of black men in the white residual log hourly wage distribution. The residual distributions are constructed using education and potential experience coefficients from the white regression line. Separate regressions are estimated for each potential experience group. The bootstrap statistics are based on 500 random samples of the population. All bootstrap entries are the sample mean of the given statistic. The asymptotic standard deviations are reported in parenthesis. (1.49) Entries represent the bootstrapped location of black men in the white residual log hourly wage distribution. The residual distributions are constructed using education and potential experience coefficients from the white regression line. Separate regressions are estimated for each potential experience group. The bootstrap statistics are based on 500 random samples of the population. All bootstrap entries are the sample mean of the given statistic. The asymptotic standard deviations are reported in parenthesis. Notes: Author's calculations from the CPS ORG files. The bootstrap statistics are based on 500 random samples of the population. PDGAP denotes the predicted change in the white-black wage gap given that the black position in the white wage distribution does not change. ADGAP denotes the actual change in the gap. RATIO measures the increase in the variance of wage's contribution to the gap's actual change. The subscripts denote percentiles. All bootstrap entries are the sample mean of the given statistic. (30.9925) (0.7731) Notes: Author's calculations from the CPS ORG files. The bootstrap statistics are based on 100 replications of the procedure. Random samples of the population are created in each bootstrap sample. PDGAP denotes the predicted change in the white-black wage gap given that the black position in the white wage distribution does not change. ADGAP denotes the actual change in the gap. RATIO measures the increase in the variance of wage's contribution to the gap's actual change. The subscripts denote percentiles.
Data Appendix

Construction of Years of Schooling:
Prior to 1992, respondents were asked, "What is the highest grade or year of regular school...has ever attended?" and "Did...complete the grade?" 31 In 1992, the CPS switched to a credential oriented measure of attainment. With this new information, potential experience cannot be constructed. Information in the February 1990 CPS provides a potential solution to this problem. During this month, respondents were asked both questions. To predict years of schooling and potential experience for respondents in the 1992 to 1994 files, I use the average years of schooling in the February 1990 CPS by education level.
The mean values which come from a regression of years of schooling on a series of dummy variables are as follows: Education = 5 to 6, 2.642; Education = 7 to 8, 6.732; Education = 9, 8.446; Education = 10, 9.389; Education = 11, 10.369; Education = 12, 11.042; High School Graduate, 11.480; Some College, 12.937; AA Degree-Vocational, 13.599; AA Degree-Academic, 13.861; BA Degree, 15.646; MA Degree, 17.164; Professional Degree, 17.203; Doctoral Degree, 17.288; Constant, 0.515 . To construct potential experience, I rounded the cell means to their closest integer. Reardon (1997) uses this cell mean approach. I also constructed predictions based on coefficients from a regression of years of schooling on dummy variables for education category, race, sex, region of residence, class of work, union membership, urban residence, industry and occupation of affiliation, and marital status. The addition of these sociodemographic variables had no impact on the constructed years of schooling distributions. These additional results are available upon request from the author.
Construction of Log Hourly Wages:
From 1979 to 1988, weekly wages are topcoded at $999. In 1989, the topcode is raised to $1,923. If a smaller share of black men's wages is topcoded, then the mean gap is biased downward. To adjust for this potential bias, researchers typically impute wages for individuals at the $999 topcode. For example, Bound and Freeman (1992) use their sample of new entrants at the $999 cap in 1989 to calculate the geometric mean of weekly wages. The value was $1,227. They assign this value to men in all years. Instead of using this adjustment, I use an alternative measure of central tendency: the median. The advantage of the estimating median gaps is that they are robust to topcoding and less sensitive to the increased variance in wages. A disadvantage of using median gaps will be their greater sensitivity to mass points or spikes in the data.
ENDNOTES
1. See, for example, Bound and Freeman (1992) and Rodgers (1997a, b) .
2. Convergence in racial differences in observable characteristics and relative improvements in the mean position of blacks in the white residual distribution swamped the influence of unobservable prices.
3. Chamberlain (1991) and Buchinsky (1991) utilize quantile regression techniques to examine the union relative wage effect, and how the returns to schooling have changed since 1964. The Chamberlain and Buchinsky studies provide a more detailed description of the conditional distribution of wages than standard mean regression, because the wage effect and returns are allowed to vary across the wage distribution.
4. Juhn et al. (1991) do not estimate quantile regression models, but for a given percentile, calculate the difference in real wage growth between high school and college graduates who have 1 to 10 years of potential experience p. 116) . A quantile regression of the logarithm of real wage growth on a constant and an educational dummy (coded 1 if the individual is a college graduate, and 0 if the individual is a high school graduate) yields their difference. Armstrong, Frome and Kung (1979) . Homoscedastic standard errors are estimated as suggested in Koenker and Bassett (1982) .
6. The divisions are New England, Mid-Atlantic, East North Central, West North Central, South Atlantic, East South Central, West South Central, Pacific. The Mountain divisional identifier is excluded.
7. Note that I exclude individuals with some college from the analysis. 8 The exposition borrows heavily from Rodgers (1997) and Zveglich, Rodgers and Rodgers (1997) .
9. See Juhn et al. for a detailed description of how these components are constructed.
10. Rodgers (1997b) conducts the procedure for each quartile of the wage distribution. For example, at the lowest quartile (5 th to 25 th percentiles), I locate the positions of the 5 th and 25 th percentile African Americans in the year t white residual wage distribution and then find year t' white residuals which correspond to these percentiles. The mean of these residuals is the year t' average predicted wage for African Americans at the lowest quintile, assuming that their year t positions in the wage distribution are preserved. I then compute the year t and year t' averages of the white 5 th to 25 th percentile residual wages. The ratio is the difference between the predicted year t' mean gap and the actual year t mean gap divided by the change in the actual year t' and year t mean black-white wage gaps.
11. To assess the estimates' level of precision, I calculated the asymptotic standard deviations. I also constructed the implied standard deviations based on 95, 90, and 80 percent confidence intervals using the percentile method. For example, to construct a 95 percent confidence interval based on a bootstrap sample of 500, I found the 13th smallest and 488th largest values in the sample. The values of 13 and 488 come from multiplying 500 by .025 and .975. To compute the standard deviation, I took the difference between these two values and divided by 2.564, which is 2 times 1.645, the critical value for a 95 percent level of significance. I define precision as the relative size of the bootstrap sample mean to its standard deviation.
12. For example, the procedure at the median starts with the estimation of separate year t median black and white regressions. I construct the predicted black and white median wages for a reference set of characteristics (X * ). I then perform a search over the white quantile regressions to find the q * th quantile, where the white predicted wage equals the predicted black median wage. This q * denotes the location of the median black in the year t white distribution. Using year t' data, I estimate the white quantile regression at quantile q * . These coefficients, along with the X * , are used to construct the predicted year t' q * th quantile white wage, which I interpret as the predicted year t' black median wage conditional on characteristics equal to X * . The predicted year t' gap equals the difference between the conditional white median wage and the predicted black wage (conditional q * th quantile of the white wage distribution). The actual gap equals the difference between the conditional white and black median wages. I use these gaps to calculate the ratio of the predicted and actual changes. To allow for a statistical interpretation of the changes in the actual and predicted gaps, and the ratio, I performed the procedure 100 times. The smaller sample size reflects the greater computational costs of the quantile regression procedure.
13. I constructed the composite distribution by pooling all of the years from 1979 to 1985. Results from these models are available from the author upon request.
14. Potential Experience = Min(Age -18, Age -Education -6).
15. Prior to 1994, the variable is "major activity last week". In 1994, the CPS switched to the "mlr" variable to determine an individual's labor force status. The Unicon Research Corporation files that we use contain a variable that is comparable across time.
